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Abstract — The streaming potential generated by the electrokinetic flow effect within electric double layer of charged chan-
nel is applied to determine the membrane potential by using the Helmholtz-Smoluchowski equation. It is known that the mem-
brane potential depends on the particle concentration, solution ionic strength, and cake layer formed during the progress of
filtration. The influence of physicochemical parameters upon the filtration has been examined with an in-situ and simulta-
neously monitoring of membrane potential as well as permeate flux. As the latex concentration increases, both permeate flux
and membrane potential are decreased. Evidently, the growth of cake layer has been more developed with increasing latex con-
centration, and then both a lower permeate velocity and a higher solution conductivity lead to decrease the membrane poten-
tial. With increasing ionic concentration of KCI from 0.1 to 10 mM, the opposite behavior has been observed, where the
permeate flux decreases but the membrane potential increases. Note that the increase of ionic concentration provides a denser
cake layer due to the shrinkage of Debye length, and the increased membrane potential results from a corresponding zeta

potential.
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Fig. 1. Schematic diagram of streaming potential induced by the flu
flow through a pore channel.
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Table 1. Conditions of colloidal suspension

Latex ) KCl ._[*Debye length Solution
concentrationconcentration H
(Gpm) | (mM) (m ] P
Effect of 10
latex concentration 100 1.0 9.64
300
Effect of 0.1 30.51 6.4
ionic strength 100 1.0 9.64
10.0 3.05

*Debye length(hnm)=[ionic strength(Mﬁ2/3.278

Fig. 2. Experimental setup for the measurements of membrane pote
tial and permeate flux.
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Fig. 3. Streaming potentialAVy) versus transmembrane pressuréP)
with different pH at 1.0 mM KCI concentration.

Fig. 4. The membrane potential for XM-50 as a function of pH at 1.0
mM KCI concentration. Note that experimental results were
compared with the previous results for PCTE to conform the
reliability of our experimental system.
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Fig. 5. Zeta potential of polystyrene latex as a function of KCI conce
tration.
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Fig. 6. Change in the permeate flux during the filtration as a function
of latex concentration. Experiments were performed with XM-
50 membrane at 0.5 atm of transmembrane pressure.

Fig. 7. Change in the membrane potential during the filtration as a
function of latex concentration. Experiments were performed
with XM-50 membrane at 0.5 atm of transmembrane pressure.
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Fig. 8. Change in the permeate flux during the filtration as a functiol
of ionic strength. Experiments were performed with XM-5(
membrane at 0.5 atm of transmembrane pressure.

Fig. 9. Change in the membrane potential during the filtration as
function of ionic strength. Experiments were performed witt
XM-50 membrane at 0.5 atm of transmembrane pressure.
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